E m i s s i o n o f n i t r o u s o x i d e f r o m t r o p i c a l f o r e s t a n d plantation soils in Peninsular Malaysia
INTRODUCTION
The atmospheric concentration of nitrous oxide (N O) has increased by about ppbv ( . %) over the last centur y (Khalil et al. ) . As a greenhouse gas, 
MATERIALS AND METHODS

Site description
We performed the investigation in three different land A PVC cylinder ( -cm height, -cm inter nal diameter) was placed upright on the soil the day before the flux measurement. On the measurement day, a PVC lid was fitted to the cylinder top. A rubber-capped needle was fitted onto an air sample port on the top of the lid.
Air in the chamber was aspirated through the needle into an evacuated vial ( ml) four times (at . , , , min), and vials were brought to the lab to measure N O concentrations.
Emission of N O from tropical forest and plantation soils
The concentrations of N O in the air samples were quantified by a gas chromatograph (GC-B, Shimadzu, Kyoto, Japan) equipped with a Ni electron capture detector. From each vial, ml of air was withdrawn into a gas-tight syringe. The withdrawn air was injected into the gas chamber and purged with pure N gas at a flow rate of ml min -.
The 
General soil properties
For determination of the general soil proper ties, soil samples were taken in -ml stainless steel rings at -cm depth at each quadrat. The soil samples were gathered in September for primar y forest and in June for oil palm and rubber plantations. The soils were sieved ( -mm mesh) for measurement of pH and total carbon and nitrogen. The pH (H O) of fresh soil was measured in a : (w/w) soil:water mixture using a portable pH meter (DKK HM-P, Toa, Tokyo, Japan).
Total soil carbon and nitrogen at -to -cm depths were measured in air-dried soil using an NC analyzer (C-R A, Shimadzu, Kyoto, Japan). To measure soil bulk densities, samples were dried in an oven for more than h at ˚C and the dr y weight was measured to represent soil bulk density.
Statistical analyses
All statistical analyses were performed using the StatView . software (SAS Institute, Car y, NC, USA Table lists the general soil properties in each land use.
RESULTS
All soils were acidic, with the primary forest soil being the most acidic. The soil surface carbon and nitrogen concentrations in the primar y forest were about three times those in the plantations. The soil bulk density was 
Values are mean standard deviation. The numbers of observations are given in parentheses. Different letters indicate significant differences among the land uses in the mean N O flux value and environmental factors according to a Games-Howell test (P < . ). The soil temperatures and moistures were measured at -cm depth and -to -cm depth, respectively. lower in the primary forest than in the plantations.
The N O emission rates and environmental factors (soil temperature and soil moisture) in each land use over the course of the experimental period are listed in (Table ) . N O emissions from the forest soil were cor related with %WFPS, whereas those from the plantations were not (Fig. ) . In the present study, the soil surface carbon and nitrogen concentrations in primar y forest were about three times those in the plantations (Table ) , and this difference may be due to the conversion to plantation. 
DISCUSSION
